General methods
Commercial reagents were used as received. All reactions were carried out under magnetic stirring and were monitored by TLC analysis on 0.20 mm silica gel plates (Macherey-Nagel G/UV 254 ). Column chromatography was carried out on silica gel 60 M (0.04-0.063 mm) Macherey-Nagel. Dialysis was performed in benzoylated cellulose tubes from Sigma-Aldrich (D7884-10FT, width: 32 mm, molecular weight cut-off (MWCO) 2000 g•mol −1 . Yields refer to spectroscopically and analytically pure compounds unless otherwise stated. Series II GC System equipped with Hydrodex-β-TBDAc column or Agilent 7890B equipped with Lipodex E column, the standards were prepared using racemic 5-benzyl-2,2,3-trimethylimidazolidin-4-one as catalyst. anhyd. acetone (40 mL) and the mixture was refluxed for 18 h. After completion, the reaction mixture was cooled to room temp., all solvents were removed under reduced pressure, and the so-obtained residue was purified by column chromatography on silica gel (CH 2 Cl 2 /MeOH 20:1) to yield 10 (20.4 g, 79%). Synthesis of hPG-OH 1 2 Hyperbranched polyglycerol (hPG) 1 with M n = 9.000 g/mol −1 (loading OH = 13.5 mmol/g, PDI = 1.87) was synthesized by a one-step ring opening anionic polymerization (ROAP) method, according to the earlier reported methods. 
hPG-OMs (>95%), 2a
Reaction conditions were as described above, using 1 (1.0 g). 
hPG-OMs (57%), 2b
hPG-OMs (30%), 2c
Reaction conditions were as described above, using 1 (1.0 g). General procedure: To a homogeneous mixture of O-mesylpolyglycerol 2a-c (1 equiv) in DMF (15 mL), NaN 3 (3 equiv) was added and the resulting suspension was heated at 65 °C for 72 h. After completion of the reaction, the mixture was cooled to room temp. and filtered through Celite ® to remove excess NaN 3 . The filtrate was concentrated under reduced pressure at a temperature below 40 °C and handled with a plastic spatula to avoid a potentially explosive degradation of the polyazide.
hPG-N 3 (95%), 3a
Reaction conditions were as described above, using 2a (1.52 g). .
hPG-N 3 (57%), 3b
Reaction conditions were as described above, using 2b (1.31 g). .
hPG-N 3 (30%), 3c
Reaction conditions were as described above, using 2c (1.12 g). The degrees of functionalization were confirmed by 1 H NMR correlating the aromatic protons with polyglycerol backbone protons.
hPG-Cat (95%), 4a
Reaction conditions and purification methods were as described above, using 3a
(100 mg) to give pure 4a (296 mg, 71% yield). 
hPG-Cat (57%), 4b
Reaction conditions and purification methods were as described above, using 3b
(100 mg) to give pure 4b (121 mg, 40% yield). .
hPG-Cat (30%), 4c
Reaction conditions and purification methods were as described above, using 3c
(100 mg) to give pure 4c (64.0 mg, 35% yield). .
Synthesis of compound 6
[G1]-N 3 was synthesized according to the earlier reported methods.
6
Synthesis of compound 7
To a homogeneous solution of alkyne 5 (100 mg, 0.32 mmol, 1.0 equiv) and 
